organisations involved with end-of-life care and dementia, publicising results on the Marie Curie website. A summary of the research will be provided to participants if requested.
ABSTRACT Introduction
Approximately 700,000 people in the United Kingdom (UK) have dementia, rising to 1.2 million by 2050; one third of people aged over 65 will die with dementia. Good end-of-life care is often neglected, and detailed UK-based research on symptom burden and needs is lacking. Our project examines these issues from multiple perspectives using a rigorous and innovative design, collecting data which will inform the development of pragmatic interventions to improve care.
Methods and analysis
To define in detail symptom burden, service provision and factors affecting care pathways we shall use mixed methods: prospective cohort studies of people with advanced dementia and their carers; workshops and interactive interviews with health professionals and carers, and a workshop with people with early stage dementia. Interim analyses of cohort data will inform new scenarios for workshops and interviews. Final analysis will include cohort demographics, the symptom burden and health service use over the follow-up period. We shall explore the level and nature of unmet needs, describing how comfort and quality of life change over time and differences between those living in care homes and those remaining in their own homes. Data from workshops and interviews will be analysed for thematic content assisted by textual grouping software. Findings will inform the development of a complex intervention in the next phase of the research programme.
Ethics and dissemination
Ethical approval was granted by NHS ethical committees for studies involving people with dementia and carers (REC refs. 12/EE/0003; 12/LO/0346), and by university ethics committee for work with health care professionals (REC ref. 3578/001). We shall present our findings at conferences, and in peer-reviewed journals, prepare detailed reports for Advanced dementia can be defined using the Functional Assessment Staging Scale (FAST) level 7 and above: [16] the person cannot dress themselves, is doubly incontinent and speaks only a few words. With a median survival of 1.3 years, life expectancy is similar to metastatic breast cancer. [17] A retrospective UK study of the last year of life showed that symptom burden and care needs were comparable to that in cancer; in particular 64% of dementia patients experienced pain (compared to 59% with cancer), dyspnoea (46%), pressure sores (39%) and difficulty swallowing or loss of appetite (86%). [17, 18] However, detailed research to define the symptom burden and needs of people with advanced dementia at the end-of-life and their informal carers has not been conducted in the UK.
The COMPASSION Programme
In this paper we describe the first twelve-month phase of the three-year COMPASSION (Care Of Memory Problems in Advanced Stages: Improving Our Knowledge ) programme which takes place in United Kingdom (UK). We shall use mixed methods to collect finegrained qualitative and quantitative data on the experiences of people with advanced dementia and their carers as death approaches and in bereavement. Findings will inform the development of a new model of care (intervention) in the next phase of this research ( Figure   1 ). This work responds to UK government initiatives to provide rigorous evidence to improve the experience of people with dementia and their carers around death and in bereavement. 
METHODS
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BMJ Open
Aim
To understand the end-of-life experience of people with dementia and their carers and to generate information on how this could be improved.
Objectives
1.
In people with advanced dementia we will study in depth their clinical symptom burden and health and social care needs, and pathways of care as the end-of-life approaches.
2. In informal family carers to understand in depth their needs and experiences in the period before bereavement and in the months after their loss.
3. To gather views from professional and informal carers on how care could be improved.
Literature update
We shall begin by updating existing reviews of the international literature on end-of-life interventions for people with advanced dementia and their carers and carer bereavement. [12, 21, 22, 5] 
Cohort Studies (Quantitative data)
We shall conduct prospective cohort studies of people with advanced dementia and their carers. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
People with advanced dementia
Study population
With assistance from the PCRN we shall recruit 100 people with advanced dementia, 50 in patient-carer dyads, 70% residing in care homes and 30% in their own homes [1] from ten boroughs in London UK. We shall purposively select 10-20 care homes served by general practices (GP) linked to the PCRN that are representative of variations in quality, number of beds, and type of ownership.
We will include people over 65 years of age with a clinical diagnosis of dementia (DSM-IV criteria),[23] at the Functional Assessment Staging Scale (FAST) grade 7c and above [16] (unable to walk, all intelligible speech is lost and doubly incontinent). As people with advanced dementia will be unable to give informed consent; we will gain assent from a carer ("personal consultee") or professional consultee who is able to give assent. We will not include those who indicate either verbally or non-verbally that they do not wish to participate, those who are moribund, comatose, or where there are clinical concerns that may preclude them being considered for inclusion.
Consent and recruitment procedure for people with advanced dementia
We have obtained approval from a Research Ethics Committee specialised in considering research on adults who lack capacity. We shall gain assent from the next-of-kin, unpaid carer or close person to act as a "personal consultee" according to the Mental Capacity Act (UK)
2005. If no "personal consultee" is available the research team will nominate a clinician to act in this capacity as a "professional consultee", defined according to current guidance[9] as a "professional who is not directly involved in the research or the care of the person with dementia". To ensure collection of maximum data, consultees will be asked for consent for 
Data collection
We will collect demographic information at baseline including information obtained from GP notes such as medications; acute hospital admissions and the reasons for these; and "sentinel events", defined as "new medical conditions that have the potential to lead to a significant change in health status and a shift in the goals of care" e.g. pneumonia, hip fracture. [17] The sources of data are summarised in table 1. Patients will be reviewed every 4 weeks for a maximum of 9 months, or until death. We will document the presence of advance directives, care plans and specific requests regarding hospitalization and resuscitation. Inventory (CSRI) [37] As above but more financially We will calculate costs for the last 6 months of life. We will combine the volume of resource use data obtained for people with advanced dementia and their carers with unit costs data from published sources [37, 38] in order to calculate costs per patient from NHS, personal social services and societal perspectives.
Data analysis
Interim descriptive analyses will be conducted at 6, 12 and 24 weeks which will inform our understanding of patient outcomes, symptom burden, mortality, patient pathways, case studies and scenarios. After full data collection, we shall present the cohort demographics, the symptoms experienced and calculate symptom rates over the follow-up period (with confidence intervals), taking into account repeated measures. We shall explore the level and nature of unmet needs, describing how comfort and quality of life change over time and differences between those living in care homes and those remaining in their own homes. Numbers are chosen pragmatically, guided by the literature, [17] and the anticipated feasibility of recruitment rates and survival times of people at FAST stage 7c.
Sample size
Informal carers
Study population, consent and recruitment procedures
We will recruit fifty informal carers of people with advanced dementia, defined as unpaid informal carer (e.g. family member or friend in regular contact and who is the next of kin or a 'key decision maker'). They will require English language sufficient to complete the study ratings. We will exclude carers where there are clinical concerns that may preclude them being approached. Carers will be informed that some patient and carer experiences may be used to generate patient pathways, case studies or scenarios. Carers will be invited to take part when approached about considering the participation of their relative of friend in the patient cohort study. They will opt-in and give informed consent according to usual ethics procedures.
Assessments
We shall collect data during face-to-face interviews at baseline and every 4 weeks by post or over the telephone. At baseline we shall collect demographic data including relationship to the person with dementia, the number of years spent caring and any other caring responsibilities. All other carer assessments are summarised in table 2. Measures health related quality of life over eight domains Inventory (CSRI) [37] As above but more financially If the patient dies, carers will be interviewed in a place of their choice at 7 months postbereavement to consider complicated grief which requires 6 months of symptoms, using the Inventory for Complicated Grief. [43] If complicated grief is identified, participants will be supported to access appropriate services. We shall undertake interviews which we will analyse using qualitative methods, to gain a deeper understanding of the circumstances surrounding the death and the views of the carer on which aspects of care were or were not satisfactory.
Data analysis
We shall describe the demographic characteristics of carers and their wellbeing at study entry and explore descriptively the trajectory of carer wellbeing in tandem with patient data and how this changes if the person with dementia dies. Data will include carer outcomes as listed in table 2.
Workshops and interactive interviews (Qualitative data)
We shall hold an iterative cycle of workshops and interactive interviews with carers and healthcare professionals to generate hypotheses on how end-of-life care for people with advanced dementia and their carers might be improved. Case studies, scenarios and examples of patient pathways and carer experiences informed by data from the cohort studies will be used to generate discussions. Data generated may challenge existing ideas and will lead to the emergence of new theories for further exploration. Themes explored at the workshops will be revised as the study progresses. [44, 45] 1. Workshops with health and social care professionals home staff and commissioners. Potential participants will be sent a study information sheet stating that they have been identified as a person who currently, previously or has shown interest in providing end of life are for people with severe memory problems and their carers.
They will give informed consent before taking part. Workshops will be facilitated by two members of the research team. A total of 12 workshops will take place over 6 months each with a maximum of 10 participants.
Location
To understand and consider regional variation in resources, services, needs and policy we shall purposively select providers and commissioners of health and social care in primary, secondary and tertiary settings from four areas of the UK (London, Belfast, Edinburgh and Solihull).
Workshops with carers
Workshops will be conducted with past and present informal carers of people with advanced dementia.
Recruitment and consent
To ensure our population is representative, carers of people with advanced dementia will be recruited from across London. Seventy per cent of people with advanced dementia reside in care homes and 30% at home and we shall stratify our sample to reflect this. Carers will be acting in an unpaid informal role and will be identified by General Practices linked to the PCRN or by care home managers.
Inclusion criteria
Those eligible for inclusion will be main informal carers of people with advanced dementia (e.g. family member or friend in regular contact who is either next of kin or a 'key decision maker') with English language skills sufficient to participate in workshops or interactive interviews. We shall not include carers under the age of sixteen or those for whom there are clinical concerns that may preclude them from being approached such as severe physical or mental illness or lack of capacity to give informed consent.
Workshops with people with early stage dementia
We shall conduct up to two workshops with people with early dementia.
Recruitment and consent
People with early stage dementia who have a Mini Mental State Examination (MMSE) [46] of 20 and above and who are under the care of a specialist memory clinic, will be recruited to participate in workshops using the North Thames DeNDRoN research register (DemReg), a database of patients from memory clinics and old age psychiatry services who have given signed consent to be approached to participate in research studies. We will not include people if there are clinical concerns precluding them from being approached, those who lack capacity to consent at the outset and those who are unable to communicate in English to a degree whereby they would be unable to participate in the workshops. Using a four-point framework (Mental Capacity Act, 2005; p45), the researcher will make an independent 
Data analysis
One researcher will take detailed field notes during the workshops to record the setting, the activities that took place, who participated and their role in the activities and exact quotations or close approximations of important comments made. We shall use flip-charts to record key elements of discussions. All data will be entered into a qualitative software programme, Atlas-ti, and analysed for thematic content emphasizing emerging hypotheses on how care may be improved.
B. Interviews with carers and healthcare professionals
Unstructured interactive interviews are appropriate for understanding complex issues that are relevant to health care settings.
[47] Such interviews provide participants considerable control over the interview process [48] and are similar to guided conversations.
[47] We shall conduct individual interactive interviews with carers and health care professionals. As with the workshops, discussions will be facilitated using case studies and scenarios of patient and carer experience. These interactive interviews take account of the natural interaction between researcher and participant through which each unconsciously considers underlying hypotheses and contextualises responses. Our approach will be underpinned by critical realism attempting to uncover influential processes, policies, perceptions and events that often determine health and social care outcomes. A maximum of 10 interviews will occur only in London at 8, 14 and 30 weeks from the start of the cohort studies, giving 30 actually happens now and how improvements might be achieved. We shall also explore how people respond to things that go wrong in everyday practice.
Carers
Interviews will be conducted with current and past carers of people with advanced dementia.
We shall explore in depth the complex and potentially contested layers of patient and carer experience and how changes in the management of advanced dementia could improve care pathways. More specifically, topics may include illness beliefs and the illness journey, carer needs along the journey, communication and information needs, the carers' role in decision making, attitudes towards end-of-life care and palliative care principles.
Data analysis
Interviews will be audio-taped, transcribed verbatim and entered into Atlas-ti. The transcripts will be combined with field notes, memos and any relevant policy documents to reflect upon our initial hypotheses. Thus, we shall identify and clarify the barriers to the provision of good health and social care by revealing underlying, often unseen, factors and processes. With the support of diagrams and charts, the analysis will detail and explain the complex linkages between actors and agencies, structural and cultural factors. We shall explore the best way of providing a clear description of key issues that can be fully appreciated by a range of professionals and carers. For example, while we shall undertake a thematic analysis of the data we shall also seek to describe particular barriers through a revision of the case studies and vignettes in a way that accommodates the new explanatory information in an accessible way. While we shall look for patterns or commonalities of behaviour and events we shall also examine and explain irregular cases. The analysis and findings will allow us to build a comprehensive set of recommendations to be incorporated within the development of our intervention. This will also stand alone as a significant contribution to the evidence base of end of life care.
Patient and Public Involvement
We are experienced in involving people with dementia and their relatives in research. [49, 50] We shall involve people with early dementia, carers are included in workshops across the UK and an expert by experience joins our steering group.
Expert Steering Group
An expert steering group will meet three times per year. The group is composed of stakeholders with expertise in end-of-life care and dementia including service providers and policy makers from statutory and voluntary bodies. The group will monitor the progress of 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 We shall prepare documents for dissemination by end-of-life and dementia care organisations such as Marie Curie Cancer Care, BUPA, Dementia UK, The Alzheimer's Society, National
Council for Palliative Care, National End of Life Care programme and the government special advisor for dementia including detailed reports, scientific presentations at conferences and papers for peer reviewed journals, and publicise our findings on the Marie Curie website.
A summary will be provided to all participants who would like to receive this.
DISCUSSION
Combining the quantitative and qualitative data from this study will enable us to gain a greater and more detailed understanding of the clinical and social care needs of people with advanced dementia and their carers as they face death, and for carers into bereavement. Data will inform explanations of the barriers to good care and generate hypotheses on how these can be challenged in new ways to provide innovative solutions. We shall be able to report in detail on the clinical symptom burden of people with advanced dementia living in care homes and their own homes and on their survival. We will gain an in-depth understanding of the complex interactions between the patient experience of care, the involvement of carers, and the health and social care systems in which care is delivered and received. [45] Our mixed we shall use these data to inform the development of a complex intervention. We shall collect data on its acceptability, feasibility and potential costs by piloting the intervention in one healthcare economy before proceeding to further testing in an exploratory randomised controlled trial.
Strengths and Limitations
Whilst there have been some prospective cohort studies in other countries[53] to our knowledge our quantitative data will be the first of this nature to be collected in a UK population. We are attempting to ensure that we recruit a representative sample of people with advanced dementia and their family carers, and have used professional consultees so that people with advanced dementia who may not have a relative to assent for them can still be included in research. Using qualitative research methods will provide a richness and background to this quantitative data, allowing it to be better placed in the context of a complex health and social care system. Whilst dementia is a terminal disease in its own right, our research does not address the palliative and end-of-life care needs of those dying at earlier stages of dementia from other conditions.
Conclusion
We know that as the numbers dying with dementia continue to increase, this programme will be of importance to health and social care service planners. The analysis and findings will allow us to build a comprehensive set of recommendations to be incorporated within the 
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